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[57] ABSTRACT 

Shock absorbing cushion structures are disclosed which arc 
formed by upper and lower sheets peripherally sealed and 
formed to define a series of intercommunicating air cham- 
bers therebetween. In particular there is disclosed a shock 
absorbing shoe insole of this kind in which a flowable 
substance such as a medicinal or deodorant power is con- 
tained in the air chambers. The upper sheet is provided with 
an array of pinholes through which the flowable substance is 
released into a shoe by the application of pressure to the 
insole during walking. Also disclosed is a technique for 
making insoles in a range of sizes from a single molding. 

12 Claims, 26 Drawing Sheets 
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SHOCK-ABSORBING CUSHION venting function of deforming and extension of an inflatable 

article once inflated with air, but it is made of pieces so that 

CROSS-REFERENCE TO RELATED me &rt ic\es have no inherent supporting force, as can be seen 

APPLICATIONS on page ^ fi ne& 64_65 page ^ lines 67-68 in the patent 

This is a continuation of application Ser. No. 08/749,732 5 specification, 

filed Nov. 15, 1996, now U.S. Pat. No. 5,669,161, which in n. U.S. Pat. No. 1,382,831 titled "Pneumatic Cushion" is 

turn is continuation of application Ser. No. 08/624,052 filed a sealed bag made of two sheets of material and said two 

Mar. 29, 1996, now abandoned, which in turn is a continu- sheets have thickened inner sides such that the bag can hold 

ation of application Ser. No. 08/205,631 filed Mar. 4, 1994, the outer surface flat after it is inflated with air. But it can 

now abandoned, which in turn is a continuation-in-part of 10 hardly be flexible and lacks vertical supporting force against 

Ser. No. 08/004,500 filed Jan. 14, 1993, still pending, which pressure. 

in turn is a continuation of application Ser. No. 07/484,827, u {J $ Pat Nq ^5^55 ntled "Pneumatic Bed- 
filed Feb. 26, 1990, now abandoned. acquired by Rogers is a bag made of two sheets sealed at the 
BACKGROUND OF THE INVENTION circumferential edge and a third sheet is additionally put 

_ . . , , , . . _ 15 between and connected with the two sheets so that it can 

Tte mvenuon relates to shock-absorbing cushions. Com- ^ an ^ ^ ^ ^ ^ ha& nQ Qr 

morfly used shock-absorbing cushions are formed of air-cell ^ force against pressure or shock, as can 

cloth, foam plastic or rubber, etc., but they have the follow- , ^„ f « ~? AQ rX 

, ' , f . , ' be seen on pages 1-2, lines 4y- dZ. 
me defects in practical use. 

6 1TU . . , , 1 J* tu- 13. U.S. Pat. No. 2,372^18 tiUed "Pneumatic Mattress" is 

1. The air-cell cloth is made of two sheets sealed together 20 , . , * . - a . j « . *u , * 

. . . ... c . . , . . „ . & . provided with valves to inflate or deflate the mattress, but 

to pinch a plurality of independent air cells not communi- * , . . ^ 

A ... r 4 . K . . tl . . . . . said pneumatic mattress has no inherent supporting force 

eating with one another, and each air cell is at atmospheric . r ^ , . . , , rr * 

& .... . . , . „ 4 . , against pressure and the inflating valves have a different 

pressure which is unachustable, having a constant shock- fl~ jr. r 4 . r, , . . , A 

\ c , 6 t . structure and function from the flexible pump to be disclosed 

absorbing force so that it cannot be changed to cope with nerem 

different objects. 25 

2. The air cells contained in air-cell cloth are separately N °' l' 115 * 85 7" er «"> 

sealed to have the same inner pressure as the exterior ° f u Usm « * e ?™ aa f ^ ^ Davis ■ a ^ 
, . , . . . . - absorbing bag rilled with water, having no vertical support- 
atmospheric pressure, having no inherent supporting force & ^? * & rr 
for pressure or shock. Therefore, if the air cell(s) should be m S t°rce against pressure. 

broken and become flat with the air having escaped, it (they) 30 15. U.S. Pat No. 4,217,705 titled "Self-Contained Fluid 

would have no supporting force for pressure or shock, and Pressure Foot Support Device" is a bag sealed around the 

the cloth would become useless. periphery of two sheets of non-elastic fabric and having a 

3. Every air cell in air-cell cloth is independent, and sealed ***** ^ on Provided with round hollow cells denned by 
to have a constant pre -set pressure, unable to be changed by hot round hoUow «lls bong inserted by foot 
inflation to have a wide adaptability. 35 supporting cushions for supporting a foot. The cushion body 

4. Air^ell cloth has a flat shape, unable to be formed as * °^™Uy ^ and has no inherent support^ force against 

a cubic shape having three dimensions. P rcssure > on 7 > f lm f s 7 - 10 \?* 50 Pf Ucd 

_ _ . - , . . . , . supporting force is caused by the root supporting cushions. 

5. The inner pressure of the air cells in air-cell cloth can rr 

not exceed 1 atm (kg/cm2) or 14.7 psi, restricted by its 16 - v s Pat - *>. 2,677,906 titled "Cushioned Inner Sole 
manufacturing method of "vacuum absorbing formation" so 40 for Sboes ^ Method of MaMn 8 tbe Same " aa I uiled W 
that air-cell cloth is impossible to make if the thickness or Reed is a shoe sole made of two sheets having the periphery 
the hardness of the material surpasses a certain value, with heat scaled **** anotber shect connected with the upper and 
the result that the supporting force of the air-cell cloth ** tow « ^ 15 ^J 5 t0 ° lake "P ™" shoe »! c , h »™8 
cannot be changed by the thickness, the hardness of the a specially flat surface. But the air cushion has little flex- 
material, the shape or the size of the air cells. 45 ^ty and air cells independent to one another, whereby it 

6. Each air cell in air-cell cloth receives a different shock " in ff ble to h ^l 5 ! '»?e pressure received evenly 
force when struck by an exterior object and the cloth is "°™ d me ^ me 0 ^ vthoa K oom P b - 

cflted 3R well 

unable to disperse evenly the shock force received mainly 

because the cells do not communicate with one another. 17. U.S. Pat. No. 3,991,420 tided "Protective Baseball 

XAsolidshock-absorbmgcusMonoffoamplastichasa Batting Garment" acquired by Savarino is a protective jacket 

certain shock-absorbing force restricted by the property of for baseba11 battin & bul the P added sectl0ns ^ DOt P^vided 

the material so that it can hardly be used for different ^ ^ cushions. 

occasions, objects or thin^. 18. U.S. Pat. No. 4,614,000 titled "Patient Undersheet for 

8. As the shape of a solid shock-absorbing cushion is 55 Preventing Bed Sores" acquired by Mager is a bed under- 
impossible to change once made by a mold, it can hardly sheet for a patient having a sheet of aircell cloth with a sheet 
meet the necessity to protect the object it is used for by of fabric mounted thereon. The aircell cloth has no structure 
conforming completely to the shape and the size of the or supporting force, nor does its air-cells communicate with 
0 tjj ect one another, so it cannot be developed to make up a 

9. U.S. Pat. No. 4,054,960 titled "Inflatable Body Support so to^"^^ 0 ^ structure. 

Cushion Particularly to Support a Woman During Preg- 19. French Patent No. 540,623 is an air cushion made of 

nancy** is a king of air-cushion bed for a pregnant woman two sheets of material sealed such that a plurality of inde- 

made of a moldable material, but does not have the function pendent air cells are formed therein, without any linking 

of flexibility or inherent supporting force, as can be seen on passages among the air cells. The air cushion has little 

page 1, lines 50-51 in the patent specification. 55 flexibility and each air cell does not have even pressure. 

10. U.S. Pat. No. 4,629,433 titled "Inflatable Articles and 20. Belgian Patent No. 645,151 is a shock-absorbing 
Method of Making Same" acquired by Magid, has a pre- cushion made of two sheets of material with a water absorb- 
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ing layer sandwiched between the two sheets, and the two 
sheets are provided with round recesses. It is made of two 
flat sheets, devoid of potential supporting force against 
pressure or shock, nor can it be inflated. 

21. German Patent No. 807,010 tided "Soft Layer Baby 
Diaper** is provided with an inflated air cushion attached to 
an inflating pump. The cushion body is made of two sheets, 
devoid of inherent supporting force against pressure of 
flexibility caused by the absence of communicating pas- 
sages. 

22. French Patent No. 1,118,087 is made of two sheets 
sealed together with heat, and an extra two sheets are 
connected with said two sheets by means of round recesses, 
on which through holes are provided for air flow, so it lacks 
potential supporting force against shock or pressure. 

23. U.S. Pat. No. 2,028,060 titled "Protector*' 10 acquired 
by Gilbert is an inflatable sport protecting cushion made of 
a plurality of square hollow tubes combined together and 
communicating with each other by means of connecting 
tubes. As it is provided with two sheets having square 
grooves, the square tubes may be deformed after being 
inflated so that the surface may not be flat enough. 

24. U.S. Pat. No. 4,670,995 titled "Method for Manufac- 
turing Soles with an Air Cushion" acquired by the same 
applicant as the present application is a shoe sole having a 
structure of two sheets provided with round recesses. 
Although it has an even pressure pervasion owing to the 
communication air-cells, flexibility and an inherent support- 
ing force against pressure, it has a drawback that the 
smoothness of the surface is not so good after being inflated 
because of the pending supporting force of the air cells. 

The U.S., French, German and Belgian patents discussed 
above have common drawbacks that they have little or no 
inherent supporting force against pressure or shock, little 
flexibility, and can nave an unsmooth surface after being 
filled with air. Besides, they cannot be combined to make up 
an air cushion with a cubic structure to conform to a curved 
surface of the human body and to an inherent shock- 
absorbing force, excellent flexibility and evenly pervasive 
pressure. 

In view of the defects in conventional shock-absorbing 
cushions, this applicant has acquired U.S. Pat. Nos. 4,670, 
995 and 7,422,131, Japanese Patent No. 1,709440, Korean 
Patent No. 35,963 and Australian Patent No. 564,808 for an 
invention relating to an air cushion for a shoe sole. Now this 
applicant has further devised the present invention to furnish 
a shock-absorbing cushion that has the possibility of adjust- 
ing the inner pressure, flexibility in being adaptable to any 
hollow shape, the largest shock-absorbing dimension, and an 
inherent supporting force against pressure or shock: That is, 
this shock-absorbing cushion has in its hollow interior, a 
plurality of air cells communicating with one another, so that 
when inflated, air can flow here and there in the interior, and 
an inherent shock-absorbing elasticity even if it is broken. It 
can widely be applied to sports goods such as leg or shin 
guards, knee pads, shoulder pads, racket grips, football 
helmets, shoe soles, tools, seat cushions, and above have 
common drawbacks that they have little or no inherent 
supporting force against pressure or shock, little flexibility, 
and can have an unsmooth surface after being filled with air. 
Besides, they cannot be combined to make up an air cushion 
with a cubic structure to conform to a curved surface of the 
human body and to have an inherent shock-absorbing force, 
excellent flexibility and evenly pervasive pressure. 

In view of the defects in conventional shock-absorbing 
cushions, this applicant has acquired U.S. Pat. Nos. 4,670, 
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995 and 7,422,131, Japanese Patent No. 1,709,140, Korean 
Patent No. 35,963 and Australian Patent No. 564,808 for an 
invention relating to an air cushion for a shoe sole. Now this 
applicant has further devised the present invention to furnish 

5 a shock-absorbing cushion that has the possibility of adjust- 
ing the inner pressure, flexibility in being adaptable to any 
hollow shape, the largest shock-absorbing dimension, and an 
inherent supporting force against pressure or shock. That is, 
this shock-absorbing cushion has in its hollow interior, a 

10 plurality of air cells communicating with one another, so that 
when inflated, air can flow here and there in the interior, and 
an inherent shock-absorbing elasticity even if it is broken. It 
can widely be applied to sports goods such as leg or shin 
guards, knee pack, shoulder pads, racket grips, football 

15 helmets, shoe soles, tools, seat cushions, and packing 
material, utilizing the features just mentioned above. 

SUMMARY OF THE INVENTION 

The shock-absorbing cushion according to the present 

20 invention comprises two sheets sealed together at the periph- 
ery to have a hollow interior. One of the two sheets, the 
upper or the lower, is flat, smooth and completely closed, 
i.e., it is continuous and has no recesses or other depressions 
formed therein but the other sheet, the lower or the upper, is 

25 provided with a plurality of recesses which may be holes 
and/or grooves with vertical walls which may or may not 
link with said one of the sheets. If the vertical walls of the 
holes or the grooves do not link with said one of the sheets, 
they have their bottoms separated from said one of the sheets 

30 with gaps. The holes and/or the grooves can be planted to be 
located all over the lower sheet, regularly or irregularly. 

The vertical walls of the holes and/or the grooves pull 
both the sheets together, making up a cubic supporting 

3S structure of the shock-absorbing cushion, which has a hol- 
low interior filled with air, a gas, a liquid or a semisolid 
material. Then the cubic supporting structure can have an 
inherent supporting force against pressure or shock. 
If the vertical walls of the holes and/or the grooves are 

44 linked to said one of the sheets, the shock-absorbing cushion 
can hardly swell up or deform after being inflated with air or 
filled in with a liquid or a semi-solid material. But if said 
walls are not linked with said one of the sheets, the shock- 
absorbing cushion may swell up a little after being inflated, 

45 as it has a freer hollow interior. The lengthwise cross-section 
of each recess can be triangular, square, round etc., and the 
crosswise cross-section of the hole can be vertically or 
non-vertically trapezoidal, triangular, square, etc. The 
groove can have its lengthwise cross-section as a straight or 

50 curved line and its crosswise cross-section as vertically or 
non-vertically trapezoidal, triangular, square, etc. 

The grooves can also make the shock-absorbing cushion 
be provided with a plurality of independent air chambers and 
a tubal passage can be provided between the grooves to 

55 communicate the given air chambers so as to furnish said 
cushion with a degree of flexibility for bending. An end slip 
can be respectively attached at both the lengthwise ends of 
the shock-absorbing cushion to glue, stick or sew together 
said cushions when applied to a racket grip, or the like. 

60 The shock-absorbing cushion can additionally be pro- 
vided with a hollow tube, which can be connected with an 
air valve, a one-way valve or a connecting tube of another 
air cushion system. The shock-absorbing cushion in the 
present invention can be applied to sports goods such as a 

65 knee pad, a shoulder pad, a football helmet, a racket grip, a 
shoe sole, a shoe tongue, a shoe counter, and packing 
material, and so on. The holes and/or the grooves can be 
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combined together with a wide variety of combinations to FIG. 11 is a plan view of an eleventh example of shock- 
suit to the objects that the shock-absorbing cushion is absorbing cushion in accordance with the present invention, 
applied to. FIG. 11-A is a cross-sectional view on line 11-A 11-A of 



BRIEF DESCRIPTION OF THE DRAWINGS 



FIG. 11. 



FIG. 12 is a plan view of a twelfth example of shock- 
FIG. 1 is a top plan of a first example of a shock-absorbing absorbing cushion in accordance with the present 12 inven- 
cushion in accordance with the present invention. ^ on 

FIG. 1-A is a cross-sectional view taken on line 1-A-l-A FIG. 13 is a plan view of a thirteenth example of shock- 
of FIG. 1. absorbing cushion in accordance with the present invention. 

FIG. 2 is a top plan of a second example of a shock- FIG. 14 is a side view of a fourteenth example of 
absorbing cushion in accordance with the present invention. s hock-absorbing cushion in accordance with the present 

FIG. 2-A a cross-sectional view Taken on line 2-A— 2-A invention, 
of FIG. 2. Pj G J5 ^ a perspective view of a fifteenth example of 

FIG. 2-B is a cross-sectional view taken on line 2-B— 2-B 15 sho ck-absorbing cushion applied to a racket grip, 
of FIG. 2. FIG. 16 is a perspective view of a sixteenth example of 

FIG.3isatopptanofathirdexampleofsbock-absorbing sh ock-absorbing cushion in accordance with the present 
cushion in accordance with the present invention. invention 

mr * 1 Cr0SS " SeCti0nal vieW ^ 0D line 3 " A ~ 3 - A FIG. 17 is a perspective view of a seventeenth example of 

or MO. 3. 20 shocfc.absorbnig cushion applied to a shoe tongue. 

FIG 3 B ^ * Cr0SS * CCti0,,al VkW take ° 0n ^ 3 " B - 3 - B FIG. 18 is a perspective and partly cross-sectional view of 

an eighteenth example of shock-absorbing cushion applied 

FIG. 4 is a top plan of a fourth example of shock- to a helmet 
absorbing cushion in accordance with the present invention. FIG. 19 is a perspective and partly cross-sectional view of 

FIG. 4-A is a cross-sectional view taken on line 4-A-4-A a nineteenth example of a shock-absorbing cushion applied 
of FIG. 4. to a knee pad. 

FIG. 5 is a top plan of a fifth example of shock-absorbing pj G 20 is a plan view of the twentieth example of the 
cushion in accordance with the present invention. shock-absorbing cushion applied to a shoe sole (1). 

FIG. 5-Ais a cross-sectional view taken on line S-A— 5-A 30 F1G 2 0-A is a cross-sectional view on line 20-A— 20-A 
of FIG. 5. of pic 20. 

FIG. 5-B is a cross-sectional view of the fifth example nG 2 0-B is a cross-sectional view on line 20-B— 20-B 
applied to a racket grip. c f pj G 20. 

FIG. 6 is a top plan of a sixth example of shock-absorbing mG 20-C is a cross-sectional view on line 20-C— 20-C 

cushion in accordance with the present invention. 35 Q ^ pj G 20 

FIG. 6-Ais a cross-sectional view taken on line 6-A— 6-A 20-D is a cross-sectional view on line 20-D— 20-D 

of FIG. 6. of p! G 20. 

FIG. 6-B shows the shock absorbing cushion formed into pi G 2 0-E is a cross-sectional view on line 20-E— 20-E of 

a e ri P* ^ fig. 20. 

FIG. 7 is a front view of a seventh example of shock- FIG. 21 is a cross-sectional view of a twenty-first example 

absorbing cushion applied to the upper section of a shoe of shock-absorbing cushion applied to the shoe sole (1) of 
w^t. nG 2 0 placed inside a shoe. 

FIG. 7-A is a plan view of FIG. 7. FIG. 22 is a plan view of a twenty-second example of 

FIG. 7-B is a cross-sectional view on line 7-B — 7-B of 45 shock-absorbing cushion applied to a shoe sole (2). 
FIG. ^- FIG. 23 is a plan view of a twenty-third example of a 

FIG. 7-C is a cross-sectional view on line 7-C — 7-C of shock-absorbing cushion applied to a shoe sole (3). 
FIG. 7. FIG. 23-A is a cross-sectional view on line 23-A — 23-A 

FIG. 7-D is a cross-sectional view on line 7-D — 7-D of of FIG. 23. 

FIG. 7. 50 pj G 24 is a cross-sectional view of a hollow tube 

FIG. 7-E is a cross-sectional view on line 7-E — 7-E on combined with an air valve in accordance with the present 
FIG. 7. invention. 

FIG. 8 is a front view of an eighth example of shock- FIG. 25 is a cross-sectional view of a hollow tube attached 

absorbing cushion applied to a shoe counter. ^ with an anti-burst tube in accordance with the present 

FIG. 8- A is a cross-sectional view on line 8-A— 8-A of invention. 
FIG. 8. FIG. 26 is a plan view of a shoe sole (4) provided with a 

FIG. 8-B is a cross-sectional view on line 8-B — 8-B of shock-absorbing cushion in accordance with the present 
FIG. 8. invention. 

FIG. 9 is a plan view of a ninth example of shock- m FIG. 27 is a cross-sectional view of an air valve 14 
absorbing cushion in accordance with the present invention. covered with an anti-dirt cap in accordance with the present 

FIG. 9-A is a cross- sectional view on line 9- A — 9-A on invention. 
FIG. 9. FIG. 28 is a cross-sectional view of a one-way valve 

FIG. 10 is a plan view of a tenth example of shock- attached with a pump to be combined with a shock- 
absorbing cushion in accordance with the present invention. 65 absorbing cushion in accordance with the present invention. 

FIG. 10-A is a cross-sectional view on line 10-A — 10-A FIG. 29 is a perspective view of a shock-absorbing cushion 
of FIG. 10. applied to a shoe tongue extending to the shoe tip. 
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FIG. 30 is a plan view of another shock absorbing cushion in plan view. The cross-section of the recesses 11 can be 
according to the invention in the form of a shoe insole trapezoid, triangle, square, rectangle, vertical or non- 
similar to the one shown in FIG. 23. vertical. 

FIG. 31 is a plan view of the shock absorbing cushion ^ second example shown in FIGS. 2, 2-A and 2-B 

shown in 30 prior to a manufacturing step which trims the 5 comprises two sheets sealed at the periphery as the first 

cushion to size example, and a plurality of recesses in the form of long 

* . . straight grooves 12 in the lower sheet Each groove is 

FIG. 32 is a plan view of the cushion shown in FIG. 30 surrounded by vertical circumferential walls linking with the 

covered with a fabric liner upper one of me and me grooves can be straight or 

FIG. 33 is an enlarged plan view of a part of the cushion 1Q curved in plan view and have a cross-section shaped as 

shown in FIG. 30. trapezoid, triangle, square, rectangle, vertical or non- 

F1GS. 34A and 34B are a plan view, an elevational view vertical, 

and a sectional view on line 34B— 34B, respectively, of The mird example shown in FIGS. 3, 3-A and 3-B 

another air cushion insole. comprises a plurality of long straight grooves 12 in the lower 

™™ » i . . . , sheet, which divide the shock-absorbing cushion 1 into a 

FIGS. 35, 35A and 35B are a plan view, an elevational is , ' , . , . . v tl i 

, * . , * i- i plurality of independent hollow air chambers. Then a plu- 

view and a sectional view on line 35 — 35, respectively, still i , , - . - r . 

, . ,. . . y 3 rahty of tubal passages 121 are provided lengthwise for each 

another air cushion insole. _ . . , , * . . - . 

two neighboring air chambers. The positions of the grooves 

FIGS. 36 and 36A are respectively a plan view, part 12 can be planned such that the shock-absorbing cushion 1 

broken away, and a sectional view on line 36—36 of yet can ^nd. ^ hoUow spaces in me &oovcs xt for closing 

another air cushion insole. 20 Qr opcning can ^ ial flcxibility to the shock _ 

FIGS. 37, 37A and 37B are respectively a plan view, an absorbing cushion 1 without compressing its material in 

elevational view and a sectional view on line 37B — 37B, bending. It is evident that in this example, the vertical walls 

respectively, of still another air cushion insole. of the grooves do not link with the upper sheet 

FIG. 37C is an enlarged view of the encircled area ^ The fourth example shown in FIGS. 4 and 4- A, comprises 

indicated by arrow A in FIG. 37. a plurality of circular recesses 11 and grooves 12 as the first 

FIG. 37D is a sectional view on line 37D— 37D of FIG. and the second example do, but additionally at least a hollow 

37C tube 13 is attached for an air valve, which may be a one-way 

FIG. 37E is an enlarged view of the encircled area ^^^^ih^xv^^ot^^-^i^ 

indicated by arrow B in FIG. 37. 30 cu f 10n 1 or changing its filling contents. There are holes 

™ ~™ . . , . ,. . _ _ 110 positioned in the recesses 11. 

FIG. 37F is a sectional view on line 37F — 37F of FIG. „. cxu . . , . ™™ e e A , - „ . 

The fifth example shown in FIGS. 5, 5-A and 5-B is a 

shock-absorbing cushion 1 applied to a racket grip, wherein 

FIGS. 38 and 38A are a plan view and a sectional view on a pre -set end slip 10 is respectively provided at the crosswise 

line 38A— 38A, respectively, of another air cushion insole. ^ ends ^ ^ t0 be glued or sewn together after such cushion 

FIGS. 39 and 39A are sectional elevational views of a 1 envelopes a racket grip. The shock-absorbing cushion 1 

pump and valve assembly for air cushion insoles showing can comprise a plurality of the circular recesses 11 and/or 

pumping and air-release positions, respectively. grooves 12. If the lower surface is glued on the surface of the 

FIGS. 39B and 39C are a sectional elevational view and grip, the upper surface can give a smooth feeling to a user's 

a cross-section on line 39C — 39C, respectively, of an alter- ^ hand. A pressure-adjusting component such as an air valve 

native valve structure. can be additionally attached at the bottom or the two ends of 

FIG. 40 is a cross-sectional view through a shoe with an the grip. Both the end slips 10 are glued together with the 

incorporated air cushion insole according to the invention. u K> er surface to the upper surface if the lower surface is 

glued on the grip, but the lower surface to the lower surface 

DETAILED DESCRIPTION OF THE 45 if the upper surface is glued on the grip. Nevertheless, the 

INVENTION upper surface of said slip 10 can be glued with the lower 

At first, referring to FIG. 1, the shock-absorbing cushion saAcc according to the necessity or both the slips can be 

1 is formed by injecting material into a hollows mold, to overlapped. 

provide two sheets, one upper and one lower, sealed at the The end slip 10 can be made on one side, two aides, the 

periphery and a plurality of circular recesses 11 with vertical 50 circumferential edge, partly or intermittently for enveloping 

walls which are formed in the lower sheet and the circum- mc shock-absorbing cushion 1 on an object according to 

ferential vertical walls of said recesses are linked with the different, needs. 

upper of said two sheets. The upper sheet is flat and FIGS. 6, 6-A 6-B and 6-C show the shock-absorbing 
continuous without any recesses. Therefore, the shock- cushion 1 applied to a grip and the shock-absorbing cushion 
absorbing cushion 1 has a hollow interior provided with a 55 is provided with one end slip 10 having through holes 101 
plurality of round vertical walls surrounding said recesses, for projecting pine 102 at the other end slip to stick in and 
and naturally rilled with air after said shock-absorbing to be fused together in linking both the end slips 10 after said 
cushion is formed. The vertical circumferential walls of the cushion is enveloped around the grip, 
recesses U can produce a certain inherent supporting force FIGS. 7, 7-A, 7-B, 7-C, 7-D and 7-E show a cushion 1 
against pressure or shock so that the shock-absorbing cush- 60 applied to the upper section of a shoe counter and FIGS. 8, 
ion can have a inherent elasticity against pressure or shock. 8-A and 8-B show said cushion 1 applied to the lower 
Besides, the walls of the recesses 1 make up a net-shaped section of a shoe counter. In these examples, the shock- 
structure pulling both the sheets together so that the whole absorbing cushion 1 can comprise half-through holes 11 and 
shock-absorbing cushion 1 may not be deformed to bulge up grooves 12 mixed such that said cushion 1 can have the 
or shrink down by inflating or pressure. The position of the 65 curved surface corresponding to the shape of the object that 
recesses 11 can be regular or irregular and their shape can be said cushion 1 is applied to, and can be fixed thereon with 
triangular, square, round, oval or of any geometrical shape help of the end slips 10. 
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The shock-absorbing cushion 1, having the structure of other recessed at the places where grooves 12 are positioned 

flexible empty spaces, can be made to become flat, curved so that a sealed bag with cubic structure is formed. The 

cylindrical, arched, spherical or cubic. grooves 12 define more than one group of air chambers A 

Tne cushion 1 can be provided with a hollow tube 13 for * nd B Said of air chambers each includes no less 

an air valve, a one-way valve, as shown in FIG. 12, for a 5 than one air chamber and I cadi i a* chamber belonging to a 

' „ / *u • * -x ai group has a connecting tube 121 to communicate the air 

connecbng tube 31 L of another air cushion system 3 Also, ^ each ^ ^ ^ ^ ^ 

said hollow rube 13 can be made to extend and contract in mf)re than one ffovp of air chambers communicat- 

its length. omen jhe fourteenth example shown in FIG. 

Said air cushion system 3 can be provided with an inlet 14 includes two units of the shock-absorbing cushion 1 of 
valve 32 and an outlet valve or a pressure-adjusting valve 33 the thirteenth example connected together with at least one 
as shown in FIG. 12 when said system 3 is to be connected tubal passage 121 having extending and bending flexibility, 
with the hollow tube 13 of the shock-absorbing cushion 1. When one unit of said cushion 1 is bent to overlap the other, 
The shape of the air cushion system 3 can be hollow and the grooves 12 may be made to have such positions as to 
semi-spherical, square, or extensibly bellow-shaped. The become face to face, back to back, or not. Said flexible tubal 
crosswise cross-section of the connecting tube 31 can be passage 121 may be a hollow tube having extensible flex- 
round, square or of any geometrical shape, and its length- ibility of may be bellows-shaped. 

wise cross-section can be a slip, saw tooth, corrugated, FIGS. 15-19 show the shock-absorbing cushion 1 applied 

square-teethed, trapezoidal or triangular. to different uses. In cases when the circular recesses and the 

The ninth example shown in FIGS. 9 and 9-A is a 2Q grooves 12 link the upper and the lower sheets by their 

shock-absorbing cushion 1 comprising circular recesses 11 vertical walls, the have their openings extending from one of 

and grooves 12, and said recesses 11 and grooves 12 are the upper or the lower sheet. The other sheet which is totally 

open at the upper sheet and closed at the bottoms and are not flat or closed, i.e. without the recesses 11 or the grooves 12 

linked with but separated from the lower sheet, in other can be provided with apertures 110 or 10 120 as shown in 

words, the surrounding walls of said recesses 11 and grooves 25 FIG. 4 and FIG. 13. 

12 are connected with the upper sheet but not with the lower if a removable inner shoe sole is made to comprise the 

sheet so that the shock-absorbing cushion 1 has a hollow shock-absorbing cushion 1, said cushion 1 can be made to be 

interior freer to bulge outward, but still possesses a certain inflatable or automatically inflatable or sealed completely, 

inherent supporting force against pressure which can be nGS 20 20 _ B> 2 ©-C, 20-D and 2(KE show said 

received from the walls of said vertical holes 11 and grooves 3Q shoe ^ (5) comprising the shock-absorbing cushion 1 

being inflatable, having an upper sheet with a fiat smooth 

The tenth example shown in FIGS. 10 and 10-A is a upper surface of excellent stability, and a lower sheet with 

shock-absorbing cushion 1 comprising a separate outer bag grooves 12 whose vertical walls link with the inner surface 

2 completely surrounding said cushion 1 for protection, and Q f mc upper sheet. The grooves 12 divide the shoe sole 5 into 

said outer bag 2 can be made of a material transparent, 3S a plurality of small air chambers 51 of round, triangular, 

opaque, flexible, elastic, colored or uncolored, foamable or square or any other shape. Each air chamber 51 has a square 

unfoamable. Besides, said outer bag 2 can have openings or cross-section such that said chamber 51 can be communi- 

not, and the holes 1 and the grooves 12 can be empty or full ca ted with each other by a tubal passage formed through the 

after said outer bag 2 is formed to surround said shock- vertical wall surrounding each groove 12 so that the air or 

absorbing cushion 1. 40 liquid in each air chamber can communicate with each other 

The thirteenth example shown in FIG. 13 is a shock- so that the shock or pressure the shoe sole receives can be 

absorbing cushion 1 having one sheet flat and closed and the spread all over the air chambers. Besides, the shoe sole 5 has 

other recessed at the places where grooves 12 are positioned a group of small circular air chambers 52 having the same 

so that a sealed bag with cubic structure is formed. The center at the toe and the heel section so as to give fine 

grooves 12 define more than one group of air chambers A 45 stability to the toe and the heel by means of the good radial 

and B. Said group(s) of air chambers each includes no less flexibility and the fine symmetry of both groups of air 

than one air chamber and each air chamber belonging to a chambers 52. Said small air chambers 52 are separated by 

group has a connecting tube 121 to communicate the air the vertical walls of the grooves 12 and communicate with 

chambers with each other so that the sealed bag body each with the tubal passage 121. The shoe sole 5 also has the 

includes more than one group of air chambers communicat- 50 right and the left middle sections to the heel section provided 

ing with each other. The fourteenth example shown in FIG. with lengthwise grooves 12 so as to give flexibility to these 

14 includes two units of the shock-absorbing cushion 1 of sections so that the rear part of the shoe can be bent up. The 

the thirteenth example connected together with at least one air chambers 51 at the outer edge of the heel can be made in 

tubal passage 121 having extending and bending flexibility. two ways. One way is, as shown in FIG. 20, an independent 

When one unit of said cushion 1 is bent to overlap the other, 55 air chamber 53 not communicating with the other chambers 

the grooves 12 may be made to have such positions as to 51, does not need to be bent up when the sole 5 is put in a 

become face to face, back to back, or not. Said flexible tubal rather large size of a shoe, still having a certain inherent 

shock-absorbing cushion 1 comprising a separate outer bag supporting force to absorb pressure or shock, and can be cut 

2 completely surrounding said cushion 1 for protection, and off to enable the rear end to bend up when the sole 5 is put 

said outer bag 2 can be made of a material transparent, 50 in a small shoe. 

opaque, flexible, elastic, colored or uncolored, foamable or The other way is shown in FIGS. 23 and 23-A, wherein 

unfoamable. Besides, said outer bag 2 can have openings or the two curved groups of the air chambers 51 are provided, 

not, and the holes 1 and the grooves 12 can be empty or full abutting on the circular groups of air chambers 52 along the 

after said outer bag 2 is formed to surround said shock- heel edge, and the grooves 12 are set at both sheets. Besides, 

absorbing cushion 1. 65 the air chambers 51 are connected and communicate with 

The thirteenth example shown in FIG. 13 is a shock- each other and with a tubal passage 121 so that the whole 

absorbing cushion 1 having one sheet flat and closed and the group of air chambers function as an extensible tube because 
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of the empty spaces of the grooves, which is to shrink when in the grooves 12 or recesses U by means of shrinking and 

the heel is bent up. recovering action of the sole 5. 

The removable inner shoe sole 5 can be provided with a If toe shoe sole 5 is provided with the flat smooth upper 

hollow tube 54 at any air chamber 51 at the inner middle surface and the lower surface with the openings of the 

section and said hollow rube 54 has its cross-section shaped 5 grooves 12 or recesses 11, it is to be put in a shoe with the 

corrugated or saw-toothed as shown in FIG. 24, provided U PP" U P *> r exerd£ * "^th the lower surface up 

with several rounds of circumferential grooves 541 to com- fo I h * al *> f said has a passage function to 

bine with an inflating valve 55 to increase preventing force a foot ™*? s °* ^ °P cnm ^ o£ 12 and 

... - *? . m A i , recesses 11. Besides, this removable shoe sole 5 can be 

against leakage from both 54 and 55. The inflating valve also app iied to any shoe 

has no less than one circumferential ridge 55 to engage with 10 ^ ..... , , e . , . 4U 

. ... ± . . . „ . f , lL In addition, if the removable shoe sole 5 is provided with 

die groove 541 to make the mflatmg valve 55 not f aU off *e a ^ mfabcr ^ valve 55 shown m mQ 2 ^ ^ v ^ 55 

tube 54, and thereby accidental pulling said valve 55 off the can ^ ^ m 552 havin a through 

tube 54 can be prevented. Besides^ an anti-burst tube 54 can hok 553 c^^ating wilh a needle hole 550 in the valve 

be additionaUy augmented around the tube 54 as shown in 55 ^th lubricating oil stored therein so that an air needle has 

FIG. 25- 15 to go through the lubricating oil before it goes through the 

The material for the removable inner shoe sole 5 can be cut 551 in the air valve, without harming the cut 551 to the 

(1) polyurethane, which is resistant to air penetration but result of air leakage. 

easily permeated by water vapor or (2) one that can be Now, referring to FIG. 28, the shoe sole 5 described above 
permeated by both air and water vapor. In the shoe sole 5 the can have attached a pump provided with a feed-back one- 
material 1 is used in, the water vapor will enter the shoe sole 20 way valve. A one-way valve 61 is provided at the front end 
5 when the pressure of the water vapor in the shoe coming of the pump 6, and an elastic hollow tube 62 is provided 
from the sweat of a foot becomes larger than that in the shoe between the rear end of the pump 6 and the shock absorbing 
sole 5. As the pressure in the shoe sole 5 increases, for cushion 1 in the sole 5. The tube 62 has a one-way cut 621 
example, to about 25 psi, greater than that of the interior of capable of being opened by air pressure and air can normally 
the shoe, 14.7 psi, the vapor in the shoe sole 5 will form 25 be filled into the shock absorbing cushion 1, but the air in 
drops to be stored therein. After the shoe is taken off by a cushion 1 can also be fed back to the interior of the pump 6 
user, the water vapor in the shoe sole 5 will gradually after said cushion 1 has been inflated to the desired pressure 
percolate out in the open air until all the water vapor for shock absorption. 

disappears. The fine vapor absorbing property is tantamount FIG. 29 shows a shoe tongue provided with shock absorb- 
to a sweat absorbing effect, so the shoe sole 5 has the 30 ing cushion 1 extending to the shoe tip to furnish shock 
function of preventing foot odor. Said effect can not only be absorbing elasticity to the shoe front and the tongue, 
proved by the information from the material factory, but also The shoe sole 5 comprising this shock-absorbing cushion 
by practical use of the shoe sole 5 in a shoe. It is proved that i described above has the following features and effects, 
the shoe sole 5 taken out of the shoe after being worn for a FIGS. 30 to 33 show a shock absorbing cushion again in 
day or 4-5 hours were found to contain water drops but said ^ form of an 5 for a shoe or other footwear having 
water drops automatically evaporated out of the sole 5 in a like structure to me i^fe & ovm in FIG. 23 insofar as the 
time - insole is molded to provide a flat upper sheet and a lower 

If the material 2 is used in the shoe sole 5, the hollow recessed sheet, with the sheets sealed along the peripheral 

interior of the shoe sole 5 can be filled with air, water, other ^ edge and the recesses in the lower sheet defining a series of 

gas or liquid having the property of heat-preserving or internal air chambers 51, 52, for example, interconnected by 

cooling to give the shoe the effect of preserving warmth or tubular passages 121. An inflation valve 55, as previously 

coolness. disclosed, is again provided. 

FIG. 22 shows an automatic inflating removable inner In this embodiment, the interior chambers of the air 

shoe sole 5 provided with an inlet valve 56 and an outlet 45 cushion are filled with a flowable substance, indicated by 

valve 57 communicating with the interior at the toe section. stippling, and which may comprises a powder, a liquid, or a 

Therefore, this shoe sole 5 can suck air into the interior gas. Fragrant or medicated, e.g., anti-fungal, substances may 

through said valve 56 and exhaust the air from the interior be used. The flowable substance may, for example, be 

through said valve 57 by walking or running action function introduced through the inflation valve, such as by a syringe 

to a foot sole by means of the openings of the grooves 12 and 50 and needle, so that the cushion can also be refilled, 

recesses 11. Besides, this removable shoe to press the shoe Alternatively, and if no inflation valve is provided, the 

down on the ground and to release it from the ground Then, flowable substance can be introduced when the air cushion 

this shoe sole 5 not only has its inherent supporting force is molded. 

against shock or pressure, but also the function to circulate The purpose of the flowable substance is for circulation 

the air around in its interior to the exterior when the user 5S through a user's shoe; for example for medicinal treatment 

walks wearing the shoes. Q r deodorizing purposes. To this end, the upper sheet of the 

The hollow interior of the shoe sole provided with the air cushion is provided, in selected areas, with pin holes 140 

shock-absorbing cushion 1 can be totally sealed as shown in for release of the flowable substance by a pumping action 

FIG. 26 to make the inner pressure equal to the atmospheric produced by alternating pressure application to the cushion 

pressure based on the principle P1V1=P2V2=NRT. Then 60 by a user's heel and toes during walking. In order to 

this shoe sole can possess the shock-absorbing elasticity optimize the pumping effect, the location and density of the 

produced by compressed dimension of the air in the interior pin boles may be varied throughout the area of the shoe 

when it receives pressure or shock. cushion. Thus, the pin holes may have maximum density in 

As the shoe sole 5 can be provided with the shock the arch area of the cushion and minimum density, or even 

absorbing cushion 1 comprising the vertical grooves 12 or 65 a complete absence of pin holes in the heel and toe areas, 

recesses 11 communicating with one another such that the As shown in FIG. 32, the upper surface of the cushion 

sole 5 has a similar function as a pump to circulate the air may be covered with an adherent layer of porous and 
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absorptive fabric 142 as commonly used for Insoles and 
which allows passage of the flowable substance. 

FIG. 31 illustrates a technique whereby a molded cushion 
structure according to the invention can be adapted to make 
different size shoe insoles to fit in different size shoes;. 
Initially, the shoe cushion is molded, as previously described 
with a separate air chamber 144 or 146 at the toe end or heel 
end respectively, or at each end. The separate air chambers 
144, 146 do not communicate internally with the remaining 
air chambers 51, 52. The cushion with the entire air chamber 
144 or 146 (or both) in tact is sized to fit the largest shoe size 
or a range. For smaller sizes varying amounts of the toe 
and/or heel chambers, represented by the dotted lines, can be 
cut away and peripherally sealed at the factory. 
Alternatively, the largest size cushion can be supplied to 
customers and the dotted lines can represent sealed and 
perforated cut-away or tear-away portions, whereby the 
customer can select the required cushion size and remove 
the relevant amount of the chambers 144, 146. While only 
a single dotted line is shown in the drawings for each 
chamber, there may be multiple tear-away portions to fit 
different shoe sizes. Clearly, in this system, the cushion 
shown in FIGS. 30 and 32 represents the smallest shoe size 
in the range wherein chambers 144 and 146 have been 
removed in their entirety. This sizing technique is also 
applicable to the preceding embodiments which do not 
incorporate a flowable substance in the air cushion, and to 
other insole structures. 

FIGS. 34-34B show another air cushion insole 150 
/ formed of a flat lower sheet 151 and a dimpled upper sheet 
( 152 which are again sealed around the periphery. The sheets 
V define on the top surface of the air cushion hemispherical 
j internal air chambers 161 connected by tubular sections 162 
1 and flattened areas or depressions 163 between the air 
1 chambers. The bottom of the cushion is flat. The air cushion 
/ can be used in a shoe with either surface facing upwards and 
/ when the dimpled surface faces upward, it provides an 
/ enhanced massaging effect to the foot. A modification is 
I shown in FIG. 40 where both surfaces of insole 164 are 
\ dimpled 

In either case, powdered material can be spread on the 
/ flattened areas 163 or 165 between the air chambers for 
sterilization, dcodorization or dehurnidification. The depres- 
I sions can in either case be perforated with punctures 166 
/ (FIG. 40) to enhance air circulation. Because the hemi- 
I spheres provide spaced contact points with a wearers foot, 
] with decreasing and increasing pressure points during 
/ walking, air circulation is enhanced and the plastic insole 
/ can be used without a fabric cover. 
I FIGS. 35-35B show an insole 165 similar to insole 150 
^but showing an area 166 which has been entirely removed 
(and sealed around the periphery), for example, to receive 
and protect a wound in the foot. 

FIGS. 36 and 36A show a similar insole 167 formed from 
a flat lower sheet 168 and a dimpled upper sheet 169 wherein 
the air chambers 170 are hexagonally shaped rather than 
hemispherical. 

FIGS. 37 — 37F show another similar air cushion insole 
171 in which the area under the ball of the foot has spherical 
air chambers 172 formed by hemispherical dimples in both 
the top and bottom sheets. As previously, the chamber are 
interconnected by tubular ducts and in this case, the insole 
includes unidirectional air inlet and outlet valves 173, 174 to 
improve air circulation around a wearers foot by a pumping 
action caused by walking whereby air is drawn into the air 
chambers through valve 173 and expelled through valve 
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174. The valves are one-way flap-valve structures molded 
integrally with the upper and lower sheets. 

FIGS. 38 and 38A show yet another similar air cushion 
insole 175 wherein a cluster of the interconnected air 
chambers 176 in a heel pad region of the insole are disposed 
in an arched circle. There is an opening 177 in the top of the 
central air chamber 178 and the cushion includes a unidi- 
rectional outlet valve 179 towards the toe. When downward 
pressure is applied to the arched region by the users heel, 
opening 177 is closed and air is forced out of the. cushion 
through valve 179. When the users heel is raised, opening 
177 is released so that air can be drawn into the cushion. The 
tendency with this arrangement is for fresh outside air to be 
drawn in and be circulated around the users foot. 

FIGS. 39 and 39 A show a simple form of pump and 
release valve structure for air cushions as previously 
described. Thus, air cushion 180 has a tubular stem 181 
communicating with the interior and in which is inserted a 
one-way inlet valve 182 of bladder-type which is closed by 
the pressure of air within the cushion. A longitudinally 
moveable tube 183 with a central flange has one end inserted 
in stem 181 and its opposite end inserted in a balloon-type 
expandable-contr actable pump 184. the pump has an air 
inlet pinhole 185 at its apex. When the air cushion is to be 
inflated, tube 183 is moved outwardly of stem 181 as in FIG. 
39. Then alternately squeezing pump 184, with pinhole 185 
covered and releasing the pump, causes air to be pumped 
through valve 182 and drawn in through pinhole 185. To 
release air from the cushion, tube 183 is moved inwardly 
(FIG. 39A) to force valve 182 open and allow air to escape 
through pinhole 185. 

FIGS. 39B and 39C show an alternative type of inlet and 
release valve mechanism having a movable valve 186 with 
a valve stem 187 having a cross bar which is pushed open 
by tube 183 when air is to be released from the cushion. 

What is claimed is: 

1. A shock absorbing cushion comprising: 

a cushion having two superimposed synthetic plastic 
sheets having surfaces being peripherally continuous at 
their edges and denning an interior space filled with a 
fluid; a first group of recesses formed in one of said 
sheets, each recess being defined by walls extending 
from the one said sheet in an inward direction towards 
the other of said sheets and extending to and being 
sealed with the other of said sheets at the surface of said 
other sheet so that said other sheet surface is substan- 
tially smooth and said one sheet surface has recesses in 
its surface; the walls of the recesses of said first group 
subdividing the interior space into separate compart- 
ments and said walls including portions which are 
spaced from said other sheet to provide fluid passages 
between the compartments; and a second group of 
recesses located within the compartments defined by 
the first group of recesses, the second group of recesses 
also being defined by walls and the walls of the second 
group providing further support function for the shock 
absorbing cushion. 

2. The shock absorbing cushion as claimed in claim 1 
having a curvilinear continuously smooth outer surface and 
formed as a leg or shin guard. 

3. The shock absorbing cushion as claimed in claim 1 
having a curvilinear continuously smooth outer surface and 
formed as a knee pad. 

4. The shock absorbing cushion means as claimed 1 
having a curvilinear continuously smooth outer surface and 
formed as a shoulder pad. 

5. The shock absorbing cushion means as claimed in 
claim 1 having a curvilinear continuously smooth outer 
surface and formed as a racket grip. 
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6. The shock absorbing cushion means as claimed in 
claim 1 having a curvilinear continuously smooth outer 
surface and formed as a head cushion for a protective 
helmet. 

7. The shock absorbing cushion means as claimed in 5 
claim 1 having a curvilinear continuously smooth outer 
surface and formed as a handle for a tool. 

8. The shock absorbing cushion means as claimed in 
claim 1 having a curvilinear continuously smooth outer 
surface and formed as a seat cushion. 10 

9. The shock absorbing cushion means as claimed in 
claim 1 formed as a packing material. 
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10. The shock absorbing cushion as claimed in claim 1 
wherein said first group of recesses are in the form of 
grooves traversing the shock absorbing cushion so as to 
form it into separate compartments. 

11. The shock absorbing cushion as claimed in claim 10 
wherein said second group of recesses are cylindrical in 
cross-section. 

12. The shock absorbing cushion as claimed in claim 11 
wherein there are holes in said other sheet surface located so 
as to communicate with said second group of recesses. 

* * * * * 
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